FIG.1 



Indirect transition 

(including a □ portion) 

Direct transition 

(including a 0 portion) 




5.3 



5.5 5.7 5.9 

Lattice constant a (A) 



to 

T 

CD 

3 

CO* 

CO 

o" 



o 

CD 
CD 



0.83 3= 
3 




FIG. 2 




0.2 0.3 0.4 

Al mole fraction x 



V 



FIG. 3 




CO 

"cn 

CD 

& 0.01 



0.001 



4 -3.5 -3 -2.5 -2 -1.5 -1 -0.5 0 
Lattice mismatch (%) 



FIG. 4 



8 



100 




FIG. 5 



110 
100 

g 

& 90 
° % 

= .S 80 
co - 

o> & 

|.9- 70 
ad co 

60 
50 



z — i — i — rn 7i i 
— 


i i i i 1 1 ttj 

i 

! 


1 1 1 1 1 1 II 


1 1 1 1 1 ML 




— — 




• i 












> • I 






i 






























-•- (Al cos Ga 0 .95)ln o.05 diffusion layer 






i i i i m ii 


Ill 


1 1 1 1 1 Ml 


1 II 





10' 10^ 10 v 

Operating time (hour) 



10 



Thickness direction 

Thickness position * ' 
of a current 
diffusion layer g 



150 



8 



.5 
-3 



106 

►11 
2 , 



12 



1 



^7 



FIG. 7A(a) 



1.0 



o 

- 0.5 

O 

E 



0 




0 l 
Thickness position of 
a current diffusion layer 



FIG.7A(b) 



J- 1.0 



o 
p 



o 
E 



0.5 



0 




0 I 
Thickness position of 
a current diffusion layer 



FIG. 7B 




Thickness position of 
a current diffusion layer 



FIG. 9 



10 



E 
u 



£ 0.1 

CO 
CD 



0.01 



0.001 





• Al x Gai- x As 




■ (Al x Gai-x) 0 .5l ln 0.49 P 


= I I I 


i i i 


I I I | 


I l I 


I I l| 
















l limn 












l I l 


i i i 


I I I 


I I I I 


i i i 





0 0.2 0.4 0.6 0.8 

Al mole fraction x 



FIG. 10 



110 



I I I HIM 



I I I Mill 



I I I III ITT" 



' i i i i iTn 



Alo.65Gao.35 As diffusion layer 
Alo.60Gao.40 As diffusion layer 




10 1 



10 2 10 3 
Operating time (hour) 



10' 



JUS 



0 1 200* 



FIG. 1 1 



Deliquescent 
AIGaAs surface 



Emitted light 
is blocked 

\ \ 
66a \ \ 




67 



FIG. 12B 




r 





